S&H Form: PTO/SB/05 (12/97) 



UTILITY 
PATENT APPLICATION 
TRANSMITTAL 

(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



COS 



! CO 



; net 
; o 



y4taw?ey Docket No. 1 293. 1 101/MDS 



First Named inventor or Application Identifier: 



Jung-kwon HEO 



5rw 



Express Mail label No, 



APPLICATION ELEMENTS 

See MPEP chapter 600 concerning utility patent 
application contents. 




ADDRESS TO: Assistant Commissioner for Patents 

Box Patent Application 
Washington, DC 20231 



1 . [X] Fee Transmittal Form 

2. [X] Specification, Claims & Abstract [ Total Pages: _22 ] 

3. [X] Drawing(s) (35 USC 113) [ Total Sheets: _6J 

4. [ ] Oath or Declaration [ Total Pages: ] 

a. [ ] Newly executed (original or copy) 

b. [ ] Copy from a prior application (37 CFR 1 63(d)) (for continuation/divisional with Box 17 completed) 
i. [ I DELETION OF INVENTOR(S) 

Signed statement attached deleting inventor(s) named in the prior application, 
see 37 CFR 1 .63(d)(2) and 1 .33(b). 

5. [ ] Incorporation by Reference (usable if Box 4b is checked) 

The entire disclosure of the prior application, from which a copy of the oath or declaration is supplied under 
Box 4b, is considered as being part of the disclosure of the accompanying application and is hereby 
incorporated by reference therein. 

6. [ ] Microfiche Computer Program (Appendix) 

7. [ ] Nucleotide and/or Amino Acid Sequence Submission (if applicable, ail necessary) 

a. [ ] Computer Readable Copy 

b. i ] Paper Copy (identical to computer copy) 

c. [ 1 Statement verifying identity of above copies 



ACCOMPANYING APPLICATION PARTS 



8. 


[ I 


Assignment Papers (cover sheet & document(s)) 




9. 


I ] 


37 CFR 3.73(b) Statement (when there is an assignee) \ 


] Power of Attorney 


10. 


f ] 


English Translation Document (if applicable) 




11. 


[ ] 


Information Disclosure Statement (IDSJ/PTO-1449 [ 


] Copies of IDS Citations 


12. 


[ ] 


Preliminary Amendment 




13. 


EX] 


Return Receipt Postcard (MPEP 503} (Should be specifically itemized) 


14. 


[ ] 


Small Entity Statement(s) [ ] Statement filed in prior application, status still proper and desired. 


15. 


[X] 


Certified Copy of Priority Documents} (if foreign priority is claimed) 


16. 


[ ] 


Other: 





17. If a CONTINUING APPLICATION, check appropriate box and supply the requisite information: 
{ ] Continuation [ ] Divisional [ ] Continuation-in-part (CIP) of prior application No: / 



18. CORRESPONDENCE ADDRESS 



STAAS & HALSEY LLP 

Attn: Michael D. Stein 

700 Eleventh Street, N.W., Suite 500 

Washington, DC 20001 



Telephone: (202) 434-1500 
Facsimile: (202) 434-1501 



1 997 Staas & Halsey 



WA1293\1101\newapp-tml wpd 



TITLE OF THE INVENTION 

MULTI-SESSION DISC HAVING A DVD APPLICATION SESSION, AND A 
RECORDING AND/OR REPRODUCING APPARATUS AND METHOD THEREOF 



CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application claims the benefit of Korean Application No. 99-10270, filed March 

25, 1999, in the Korean Patent Office, the disclosure of which is incorporated herein by 
reference, 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 
•|0 The present invention relates to the field of optical discs, and more particularly, to a 

li multi-session disc having a digital versatile disc (DVD) application session, and a recording 

s: as.-: 

jj; and/ or reproducing apparatus for the same and a method thereof. 
^ 2. Description of the Related Art 

1 J A DVD video format is used to record and reproduce high image quality video data 

S J35 and/or high sound quality audio data having a transmission rate of about 10 Mbps (mega bits 
J3 per second). However, DVDs are generally used by people who do large-scale marketing, 

such as film producers, since it is very expensive to manufacture DVDs. 

At present, compact discs (CDs) have become much cheaper and even common users 
can directly manufacture CDs with the spread of the CD-R (Recordable). Also, 32 x -speed CD 
20 drives are now on the market due to the development of new techniques for CD drives. 

General CDs include audio CDs, video CDs, and CD-ROMs. A CD-ROM is a disc 
having a logical format which is used for data recording by a computer in contrast to an audio 
CD or a video CD. The different types of CDs are differentiated by control information in a 
sub-Q area of a lead-in area and top of contents (TOC) information. If an audio CD is 
25 prescribed in the control information in the sub-Q area, the CD is immediately recognized as 
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an audio CD. If general data other than that for the audio CD is prescribed in the control 
information in the sub-Q area, the CD is recognized as a video CD or a CD-ROM. 

Given that the transmission rate of CDs is about 1.5 Mbps, 8 x -speed or greater CD 
drives have a 10 Mbps or faster transmission rate. Therefore, data recording and reproduction 
5 at the same rate as the transmission rate of DVDs is possible. However, the recording time of 
CDs is much shorter than that of DVDs . Therefore, CDs cannot record data for a long period 
of time. However, CDs can be used when high image quality reproduction is required for a 
short time for applications such as clips for presentations or promotions. 

Multi-session CDs can record at least two sessions having different formats such as an 
10 audio CD, a video CD and a CD-ROM. For example, on a multi-session CD, several audio 
ti CD sessions and CD-ROM sessions can co-exist. Here, the CD-ROM session denotes a 
!f session having a logical format used for data recording by computers, in contrast to an audio 
W CD . The different sessions are distinguished by the TOC information in the lead-in area of a 
1| corresponding session of the disc. Presently, when the TOC information in the corresponding 
fl5 session indicates a CD-ROM, existing audio CD players can not reproduce the CD-ROM 
L session. 

\fk Therefore, a multi-session CD shown in FIG. 1 is of a format designed so that only an 

I audio CD session 1 is reproduced by general audio CD players. A CD-ROM session 2, on 

!;} which data associated with the audio CD session is recorded, is used for computers or the like. 
~20 If a DVD application is recorded on the CD-ROM session existing on the multi-session 

CD, as is proposed by the present invention, general CD players reproduce the audio 
information in the audio CD session and DVD players reproduce the DVD application in the 
CD-ROM session. If a single album for an audio CD is produced, songs and musical 
performances can be recorded on the audio CD session and the music video or the like for each 
25 song can be recorded on the CD-ROM session. 

However, existing multi-session CD recorders cannot record such data. Thus, a new 
recorder is required. Existing CD/DVD dual-purpose players play only an audio CD by 
recognizing only an audio CD session. Therefore, a DVD application written to a CD-ROM 
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session cannot be reproduced since DVD applications are not reproduced when a physical 
media used in existing CD/DVD dual-purpose players is a CD. 

SUMMARY OF THE INVENTION 

To solve the above problem, an object of the present invention is to provide a multi- 
session disc having a DVD application session. 

Another object of the present invention is to provide a disc recording apparatus for 
recording DVD information on a multi-session disc having a DVD application session. 

Still another object of the present invention is to provide a disc reproducing apparatus 
for reproducing a multi-session disc having a DVD application session. 

Yet another object of the present invention is to provide a disc recording method of 
recording DVD information on a multi-session disc having a DVD application session. 

Still yet another object of the present invention is to provide a disc reproducing method 
of reproducing information on a multi-session disc having a DVD application session. 

Additional objects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned 
by practice of the invention. 

To achieve the first object and other objects, there is provided a multi-session disc 
including a compact disc read only memory (CD-ROM) session in which a lead-in area, a lead- 
out area and a user area, each having a CD-ROM format, are distinguished and a DVD 
application formatted according to a predetermined file system is recorded in the user area. 

To achieve the second object and other objects, there is provided a disc recording 
apparatus for recording data on a multi-session disc including a CD-ROM session in which a 
lead-in area, a lead-out area and a user area, each having a CD-ROM format, are 
distinguished. The apparatus includes an encoder to encode received audio and/or video (A/V) 
signals into a DVD format to provide an A/V stream, a first formatter to format the A/V 
stream according to a predetermined file system for DVD applications and a second formatter 
to write data formatted according to the predetermined file system to the user area, to format 
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data for the lead-in area and the lead-out area according to a CD-ROM format, and to write the 
CD-ROM formatted data to the lead-in area and the lead-out area. 

To achieve the third object and other objects, there is provided a disc reproducing 
apparatus to reproduce data from a multi-session disc including a CD-ROM session in which a 
lead-in area, a lead-out area and a user area, each having a CD-ROM format, are 
distinguished, including: a differentiator to determine whether a disc loaded into a drive is a 
multi-session CD having a CD-ROM session, an analyzer to analyze whether a predetermined 
file system exists if it is determined by the differentiator that the disc is a multi-session CD 
having a CD-ROM session, a deformatter to deformat a DVD application in the user area when 
the predetermined file system exists, to provide deformatted data, and a decoder to decode the 
deformatted data to restore the original A/V signal. 

To achieve the fourth object and other objects, there is provided a method of recording 
data on a multi-session disc having a CD-ROM session in which a lead-in area, a lead-out area, 
and a user area, each having a CD-ROM format, are distinguished, the method including 
encoding received audio and/or video (A/V) signals according to a DVD format to provide an 
A/V stream, formatting the A/V stream according to a predetermined file system and writing 
data formatted according to the predetermined file system to the user area, formatting data for 
the lead-in area and the lead-out area according to a CD-ROM format and writing CD-ROM 
formatted data to the lead-in area and the lead-out area. 

To achieve the fifth object and other objects, there is provided a method of reproducing 
data from a multi-session disc having a CD-ROM session in which a lead-in area, a lead-out 
area and a user area, each having a CD-ROM format, are distinguished, the method including 
determining whether a disc loaded into a drive is a video CD, an audio CD or a multi-session 
CD having a CD-ROM session, determining whether a predetermined file system exists if it is 
determined in the previous step that the disc is a multi-session CD and that a corresponding 
session is a CD-ROM session, deformatting a DVD application on the user area of the disc 
when the predetermined file system exists to provide deformatted data and decoding the 
deformatted data to restore the original A/V signal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantage of the present invention will become more apparent by 
describing in detail preferred embodiments thereof with reference to the attached drawings in 
which: 

FIG. 1 is a view illustrating an example of a typical multi-session CD; 
FIG. 2 is a view illustrating the structure of a multi-session disc according to the 
present invention; 

FIG. 3 is a block diagram illustrating a recording apparatus according to an 
embodiment of the present invention; 

FIG. 4 is a block diagram illustrating a reproducing apparatus according to an 
embodiment of the present invention; 

FIG. 5 is a block diagram illustrating a reproducing apparatus according to another 
embodiment of the present invention; 

FIG. 6 is a flowchart illustrating a reproducing method according to an embodiment of 
the present invention; and 

FIG. 7 is a flowchart illustrating a reproducing method according to another 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference will now be made in detail to the present preferred embodiments of the 
present invention, example of which are illustrated in the accompanying drawings, wherein 
like reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

An example of the structure of a disc according to the present invention is shown in 
FIG. 2 and a CD, a CD-R (Recordable) or a CD-RW (Rewritable) is used as the disc medium. 
In FIG. 2, an audio CD session 11 and a CD-ROM session 21 are defined on the multi-session 
CD. That is, a lead-in area 22, a user area 23 and a lead-out area 24 are distinguished in the 
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CD-ROM session 21. Thus, both control information in the lead-in area 22 and TOC 
information use the same format as that of a general CD-ROM. For example, the control 
information recorded in a sub-Q area of the lead-in area does not correspond to that of an audio 
CD. That is, the format used on the CD-ROM session 21 is a type of format for a CD-ROM, 
5 which is different from the format of an audio CD or a video CD. 

The logical format of the CD-ROM user area 23, according to the present invention, 
corresponds to a DVD format. The DVD format is based on a file system which is called a 
universal disk format (UDF). The specifications of a file system 25 for a DVD and a DVD 
application 26, which is based on the file system, have already been defined by the DVD 
10 forum. 

0 In the disc of the present invention, as shown in FIG. 2, the lead-in area 22 and the 

!f lead-out area 24 are recorded according to a CD-ROM format. The logical volume area of the 
W user area 23 records the DVD application 26 according to the file system 25, such as a UDF 

1 file system or a UDF bridge format. Here, the UDF bridge format is a format where a UDF 
i£5 and an international standard organization (ISO) 9660 format, which is used in general CD- 
L ROMs, coexist. A CD-ROM drive installed in a computer requires the ISO 9660 format to 
W read a disc. Therefore, the UDF bridge format is used. However, the file system format can 
L! include only the UDF if the formats for the file system are all changed into the UDF after a 
jS- period of time. 

20 FIG. 3 is a block diagram illustrating an embodiment of a disc recording apparatus 

according to the present invention, including a DVD application A/V encoder 102, a DVD 
application formatter 104, a CD-ROM formatter 106, a multi-session CD formatter 108, a CD 
application A/V encoder 110, a CD application formatter 112 and a recording processor 114. 
The DVD application A/V encoder 102 encodes received audio and/or video signals in 

25 accordance with a DVD application. If a video signal is received, it is coded using a 

specification which is defined in a DVD video application book and a coded video stream is 
provided. If an audio signal is received, it is encoded using a specification which is defined in 
a DVD audio application book and an encoded audio stream is provided. The DVD 
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application formatter 104 formats the encoded A/V streams received from the DVD application 
A/V encoder 102 and the information associated with the corresponding streams using a file 
system of a UDF or a UDF bridge format. 

The CD-ROM formatter 106 writes the DVD application formatted data received from 
the DVD application formatter 104 to the user area, respectively, on the CD-ROM session and 
writes lead-in data and lead-out data, which are defined according to the CD-ROM format, to 
the lead-in area and the lead-out area on the CD-ROM session. Thus, the CD-ROM formatter 
106 provides CD-ROM formatted data to the multi-session CD formatter 108. 

The CD application A/V encoder 110 encodes received A/V signals in accordance with 
a CD application. The CD application formatter 112 formats the encoded A/V signals received 
from the CD application A/V encoder 110 using a CD application format, to provide CD 
application formatted data to the multi-session CD formatter 108. 

The multi-session CD formatter 108 writes CD application formatted data received 
from the CD application formatter 1 12 in an audio session format or a video session format 
and writes CD-ROM formatted data received from the CD-ROM formatter 106 in a CD-ROM 
session format, thereby forming a multi-session CD. The recording processor 114 signal- 
processes multi-session CD formatted data received from the multi-session CD formatter 108, 
to record the resultant data on a CD. 

FIG. 4 is a block diagram illustrating an embodiment of a reproducing apparatus 
according to the present invention. The reproducing apparatus includes a CD-ROM drive 202, 
a CD differentiator 204, a CD application deformatter 206, a CD application A/V decoder 
208, a multi-session CD differentiator 210, a UDF analyzer 212, a DVD application 
deformatter 214 and a DVD application A/V decoder 216. 

When a disc is loaded into the CD-ROM drive 202, which supports an 8 X -speed or 
faster transmission rate and accesses an audio CD, a video CD, and a multi-session CD, the 
CD differentiator 204 determines whether the loaded disc is a general audio CD or a general 
video CD. That is, the CD differentiator 204 determines whether the disc loaded into the CD- 
ROM drive 202 is an audio CD using the control information in the sub-Q area of the lead-in 
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area on the disc. If it is determined that the disc is not an audio CD, the CD differentiator 204 
analyzes TOC information to determine whether the disc is a video CD. Then, the CD 
differentiator 204 provides a differentiation signal representing that the loaded disc is either an 
audio CD or a video CD to the CD application deformatter 206. On the other hand, if it is 
5 determined that the disc is neither an audio CD nor a video CD, the CD differentiator 204 

provides a differentiation signal representing the result of the determination to the multi-session 
CD differentiator 210. 

The CD application deformatter 206 deformats data which has been picked up from the 
disc according to the differentiation signal representing that the loaded disc is either an audio 
10 CD or a video CD in accordance with an audio CD application or a video CD application. The 

0 CD application A/V decoder 208 decodes CD application deformatted data to output the 

1 J original A/V signal. 

The multi-session CD differentiator 210 analyzes the TOC information again to 
= & determine whether the loaded disc is a multi-session CD having a CD-ROM session if the 
lis differentiation signal representing that the loaded disc is neither an audio CD nor a video CD is 
^ received from the CD differentiator 204. If it is determined that the loaded disc is a multi- 
t# session CD and a corresponding session is a CD-ROM session, a differentiation signal 

4; representing the result of the determination is provided to the UDF analyzer 212. If it is 

H determined that the loaded disc is a multi-session CD and a corresponding session is an audio 

20 CD session or a video CD session, a differentiation signal representing the result of the 
determination is provided to the CD application deformatter 206. 

The UDF analyzer 212 determines whether a UDF file system exists on the CD-ROM 
session if the differentiation signal representing that the loaded disc is a multi-session CD and a 
corresponding session is a CD-ROM session is received from the multi-session CD 
25 differentiator 210. If it is determined that the disc has a UDF file system and that the file 

system is used for a DVD application, the DVD application deformatter 214 deformats DVD 
application deformatted data read from the disc. The DVD application A/V decoder 216 
decodes DVD application deformatted data to output the original A/V signal. 
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The reproducing apparatus shown in FIG. 4 plays general CDs (e.g., an audio CD and 
a video CD) and a multi-session CD proposed by the present invention in which a DVD 
application session is included. However, the present invention is also applicable to an 
apparatus for playing only multi-session CDs, including a DVD application session, without 
5 playing general CDs. This apparatus includes the CD-ROM drive 202, the CD differentiator 
204, the multi-session CD differentiator 210, the UDF analyzer 212, the DVD application 
deformatter 214 and the DVD application A/V decoder 216. 

In FIG. 4, the CD differentiator 204 and the multi-session CD differentiator 210 are 
separately installed. However, a single differentiator can perform the determinations of the 
10 above two differentiators by analyzing the TOC information in the lead-in area. That is, for 
r| the single differentiator, if it is determined that the disc loaded into the CD-ROM drive 202 is 

jfl; either a video CD or an audio CD, a differentiation signal representing the result of the 

determination is provided to the CD application deformatter 206. If it is determined that the 
S loaded disc is a multi-session CD and a corresponding session is a CD-ROM session, a 

itf 5 corresponding differentiation signal is provided to the UDF analyzer 212. On the other hand, 
L, if it is determined that the loaded disc is a multi-session CD and a corresponding session is an 

m audio CD session or a video CD session, a corresponding differentiation signal is provided to 

the CD application deformatter 206. 
y FIG. 5 is a block diagram illustrating another embodiment of a disc reproducing 

20 apparatus according to the present invention. The disc reproducing apparatus includes a 
DVD/CD-ROM drive 302, a DVD/CD differentiator 304, a CD differentiator 306, a CD 
application deformatter 308, a CD application A/V decoder 310, a multi-session CD 
differentiator 312, a UDF analyzer 314, a DVD application deformatter 316 and a DVD 
application A/V decoder 318 and can play both a general DVD and a disc proposed by the 
25 present invention in which a DVD application session is included. 

The DVD/CD-ROM drive 302 can access a CD (an audio CD, a video CD and a multi- 
session CD), and particularly, has an 8 x -speed or faster transmission rate when a loaded disc 
is a CD. The DVD/CD differentiator 304 determines the physical structure of the loaded disc. 
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If the loaded disc has a physical structure corresponding to that of a CD, the DVD/CD 
differentiator 304 provides a differentiation signal representing that the physical structure of 
the disc corresponds to that of a CD to the CD differentiator 306. However, if the loaded disc 
has a physical structure corresponding to that of a DVD, the DVD/CD differentiator 304 
5 provides a differentiation signal representing that the physical structure of the disc corresponds 
to that of a DVD to the UDF analyzer 314. 

The CD differentiator 306 determines if the CD is an audio CD, a video CD, or neither 
an audio CD nor a video CD if the differentiation signal representing that the loaded disc is a 
CD is received from the DVD/CD differentiator 304. If the CD is either an audio CD or a 
10 video CD, the CD differentiator 306 provides a differentiation signal representing that the CD 

5 is either an audio CD or video CD to the CD application deformatter 308. If the CD is neither 
jj an audio CD nor a video CD, the CD differentiator 306 provides a differentiation signal 

6 representing the result of the determination to the multi-session CD differentiator 312. 

j; The multi-session CD differentiator 312 determines whether the loaded disc is a multi- 

jl5 session CD having a CD-ROM session if it is determined that the loaded disc is neither an 
^ audio CD nor a video CD. If it is determined that the loaded disc is a multi-session CD and a 

; y corresponding session is a CD-ROM session, a corresponding differentiation signal is provided 

S to the UDF analyzer 314. If it is determined that the loaded disc is a multi-session CD and a 

:f corresponding session is an audio CD session or a video CD session, a corresponding 

20 differentiation signal is provided to the CD application deformatter 308. 

The structures and operations of the CD application deformatter 308, the CD 
application A/V decoder 310, the multi-session CD differentiator 312, the UDF analyzer 314, 
the DVD application deformatter 316 and the DVD application A/V decoder 318 are the same 
as those shown in FIG. 4, so they will not be described again. 
25 FIG. 6, which is a flowchart illustrating an embodiment of a disc reproducing method 

according to the present invention, will now be described with reference to the disc 
reproducing apparatus shown in FIG. 4. First, the information in the lead-in area of a disc 
loaded into the CD-ROM drive 202 is read in step S101. Then, the control information in the 
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sub-Q area of the lead-in area is analyzed in step S102. If it is determined in step S103 that the 
control information in the sub-Q area corresponds to that of an audio CD, an audio title stored 
on the audio CD is played in step S104. If it is determined in step S103 that the control 
information in the sub-Q area does not correspond to an audio CD, TOC information is 
analyzed in step S105. 

If it is determined in step S106 that the analyzed TOC information corresponds to a 
video CD, video CD information is read from a first track of the disc in step S107. Then, a 
video title stored on the video CD is played according to the read first track information in step 
S108. 

Another determination as to whether the loaded disc is a multi-session CD is made if it 
is determined in step S106 that the loaded disc is not a video CD according to the analyzed 
TOC information, in step S109. If the loaded disc is a multi-session CD, another 
determination as to whether a corresponding session is a CD-ROM session is made in step 
SI 10. If it is determined in step SI 10 that the corresponding session is a CD-ROM session, a 
UDF is analyzed in step Sill and, then, it is determined whether a DVD application exists in 
the CD-ROM session in step SI 12. If it is determined in step SI 12 that a DVD application 
exists, DVD data is reproduced in step SI 13. Otherwise, the disc reproducing process is 
concluded. 

If it is determined in step SI 10 that the loaded disc is a multi-session CD but a 
corresponding session is not a CD-ROM session, another determination as to whether the 
corresponding session is an audio CD session is made in step SI 14. If the corresponding 
session is an audio CD session, the audio CD is played. Otherwise, a determination as to 
whether the corresponding session is a video CD session is made in step SI 15. If it is 
determined in step SI 15 that the corresponding session is a video CD session, the step S107 of 
analyzing the information recorded on the first track of the corresponding session is performed 
and, then, the video CD is played in step SI 08. Otherwise, the disc reproducing method is 
concluded. 
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FIG. 7, which is a flowchart illustrating another embodiment of a disc reproducing 
method according to the present invention, will now be described with reference to the 
reproducing apparatus shown in FIG, 5. In FIG. 7, the physical structure of a disc loaded into 
the DVD/CD-ROM drive 302 is checked in step S201. A determination as to whether the 
5 physical structure of the loaded disc corresponds to that of a CD is made in step S202. If the 
physical structure thereof corresponds to that of a CD, the control information in the lead-in 
area is read in step S203. Steps S203 through S217 are the same as the steps S101 through 
SI 15 shown in FIG. 6, so they will not be described again. 

On the other hand, if it is determined in step S202 that the physical structure of the 
10 loaded disc does not correspond to that of a CD, another determination as to whether the 
H physical structure thereof corresponds to that of a DVD is made in step S218. If it is 
:f ; determined in step S218 that the loaded disc is a DVD, the step S213 of analyzing a UDF is 
W performed. Otherwise, the process is concluded. 

J; As described above, the recording apparatus according to the present invention can 

Il5 record data, including a DVD application, on a multi-session CD and the multi-session CD can 

be reproduced by the reproduction apparatus according to the present invention. Also, the 
I ; st present invention can be used for music videos or presentations which require reproduction for 
"S a short period of time using low-priced CD media since DVD applications can be recorded on 
3 and reproduced from the CD media to obtain multiple functions, which is possible in DVD 

20 applications, with high image quality and high sound quality. 

Since the disc proposed by the present invention is a multi-session CD, an audio CD 
session and a CD-ROM session, including a DVD application, can coexist on the disc. 
Therefore, general CD players will reproduce audio information, DVD players will reproduce 
the information from a DVD application and audio CD players, which can support a multi- 
25 session CD including a DVD application, will reproduce the DVD application information as 
well as audio information. 
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What is claimed is: 

1 1. A multi-session disc comprising: 

2 a compact disc read only memory (CD-ROM) session in which a lead-in area, a 

3 lead-out area and a user area, each having a CD-ROM format, are distinguished; and 

4 a digital versatile disc (DVD) application formatted according to a 

5 predetermined file system recorded in the user area. 

1 2. The disc of claim 1, wherein the predetermined file system is a universal disc 

2 format (UDF). 

Q 1 3. The disc of claim 1, wherein the predetermined file system is a universal disc 

m. 2 format (UDF) bridge format. 

1 4. An apparatus to record/reproduce data on/from a multi-session CD including a 

i j 2 CD-ROM session in which a lead-in area, a lead-out area and a user area, each having a CD- 

iU: 3 ROM format, are distinguished, comprising: 

4 a first encoder to encode received audio and/or video (A/V) signals into a DVD format 

5 to provide an A/V stream; 

S 6 a first formatter to format the A/V stream according to a predetermined file system for 

7 a DVD application; and 

8 a second formatter to write data formatted according to the predetermined file system to 

9 the user area, to format data for the lead-in area and the lead-out area in the CD-ROM format, 
10 and to write the CD-ROM formatted data to the lead-in area and the lead-out area. 

1 5. The apparatus of claim 4, further comprising: 

2 a second encoder to encode the received audio and/or video (A/V) signals in accordance 

3 with a CD application format to provide the A/V stream; 
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4 a third formatter to format the A/V stream received from the second encoder in the CD 

5 application format; and 

6 a fourth formatter to write the output of the second formatter in the CD-ROM session 

7 format and to write the output of the third formatter in the CD session format, to provide 

8 multi-session CD formatted data. 

1 6. The apparatus of claim 4, wherein the predetermined file system is a universal 

2 disc format (UDF). 

1 7. The apparatus of claim 4, wherein the predetermined file system is a universal 

y 2 disc format (UDF) bridge format. 



W; 1 8. The apparatus of claim 4, further comprising: 

.£ 2 a differentiator to determine whether a disc loaded into the apparatus is a video CD, an 

hi- 3 audio CD, or the multi-session CD having the CD-ROM session; 

^ 4 an analyzer to analyze whether the predetermined file system exists on the multi-session 

W 5 CD if the differentiator determines that the disc is the multi-session CD having the CD-ROM 

r 6 session; 

2 7 a first deformatter to deformat the DVD application when the predetermined file system 

8 exists, to provide first deformatted data; and 

9 a first decoder to decode the first deformatted data to restore the A/V signals. 

1 9. The apparatus of claim 8, further comprising: 

2 a second deformatter to deformat a CD application which has been read from the disc if 

3 the differentiator determines that the disc is either the video CD or the audio CD or that the disc 

4 is the multi-session CD and the CD-ROM session is an audio CD session or a video CD session, 

5 to provide second deformatted data; and 

6 a second decoder to decode the second deformatted data to restore the A/V signals. 
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1 10. The apparatus of claim 4, further comprising: 

2 a first differentiator to determine whether a disc loaded into the apparatus is a DVD or a 

3 CD by checking a physical structure of the disc; 

4 a second differentiator to determine whether the disc is a video CD, an audio CD or the 

5 multi-session CD having the CD-ROM session if the first differentiator determines that the disc 

6 is the multi-session CD; 

7 an analyzer to analyze whether the predetermined file system exists if the second 

8 differentiator determines that the disc is the multi-session CD having the CD-ROM session, or if 

9 the first differentiator determines that the disc is the DVD; 

1 0 a first deformatter to deformat the DVD application stored on the disc if the predetermined 

0 1 1 file system exists, to provide first deformatted data; 

;| 12 a first decoder to decode the first deformatted data to restore the A/V signals; 

m 13 a second deformatter to deformat a CD application which has been read from the loaded 

1 14 disc if the second differentiator determines that the disc is either the video CD or the audio CD, 
itf; 15 or that the disc is the multi-session CD and that the CD-ROM session is an audio CD session or 
: ; = 16 a video CD session, to provide second deformatted data; and 

17 a second decoder to decode the second deformatted data to restore the A/V signals. 

G 1 1 1 . A method of recording/reproducing data on/from a multi-session CD having a CD- 

2 ROM session in which a lead-in area, a lead-out area and a user area, each having a CD-ROM 

3 format, are distinguished, comprising: 

4 (a) encoding received audio and/or video signals into a DVD format to provide an A/V 

5 stream; 

6 (b) formatting the A/V stream according to a predetermined file system for a DVD 

7 application; and 

8 (c) writing the A/V stream formatted according to the predetermined file system to the user 

9 area, formatting data for the lead-in area and the lead-out area in the CD-ROM format, and writing 
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10 the CD-ROM formatted data to the lead-in area and the lead-out area, to provide first formatted 

11 data. 



1 12. The method of claim 11, further comprising: 

2 (d) encoding the received audio and/or video signals in accordance with the CD application 

3 to provide the A/V stream; 

4 (e) formatting the A/V stream according to the CD application format to provide second 

5 formatted data; and 

6 (f) writing the first formatted data according to the CD-ROM session format and writing 

7 the second formatted data according to the CD session format, to provide multi-session CD 

8 formatted data. 

1 13 . The method of claim 1 1 , wherein the predetermined file system is a universal disc 

2 format (UDF). 

1 14. The method of claim 1 1 , wherein the predetermined file system is a universal disc 

2 format (UDF) bridge format. 

1 15. The method of claim 11, further comprising: 

2 (d) determining whether a disc loaded into a drive is a video CD, an audio CD or the multi- 

3 session CD having the CD-ROM session; 

4 (e) determining whether the predetermined file system exists if said step (d) determines that 

5 the disc is the multi-session CD having the CD-ROM session; 

6 (f) deformatting the DVD application on the user area of the disc when the predetermined 

7 file system exists and providing first deformatted data; and 

8 (g) decoding the first deformatted data to restore the A/V signals. 

1 16. The method of claim 15, further comprising: 
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2 (h) deformatting a CD application which has been read from the disc if said step (d) 

3 determines that the disc is the video CD or the audio CD, or that the disc is the multi-session CD 

4 and that the CD-ROM session is an audio CD session or a video CD session, to provide second 

5 deformatted data; and 

6 (i) decoding the second deformatted data to restore the A/V signals. 

1 17. The method of claim 11, further comprising: 

2 (d) determining whether a disc loaded into a drive is an audio CD by analyzing control 

3 information in a sub-Q area of the lead-in area of the disc, and if the loaded disc is the audio CD , 

4 playing the audio CD, and otherwise, determining whether the disc is a video CD by analyzing 

5 top of contents (TOC) information; 

6 (e) analyzing the video CD information on a first track of the disc and playing the video 

7 CD according to the analyzed video CD information if said step (d) determines that the disc is the 

8 video CD and, if said step (d) determines that the disc is not the video CD, analyzing the TOC 

9 information to determine whether the disc is the multi-session CD including the CD-ROM session; 
10 and 



1 1 (f) analyzing the predetermined file system and reproducing the DVD data if said step (e) 

12 determines that the disc is the multi-session CD having the CD-ROM session. 

1 18. The method of claim 1 1 , further comprising: 

2 (d) determining whether a disc is a DVD or a CD by checking a physical structure of the 

3 disc; 

4 (e) determining whether the disc is an audio CD, a video CD or the multi-session CD 

5 having the CD-ROM session, if said step (d) determines that the physical structure of the disc 

6 corresponds to that of a CD; 

7 (f) determining whether the predetermined file system exists if said step (d) determines that 

8 the physical structure of the disc corresponds to that of a DVD or if it is determined in said step 

9 (e) that the disc is the multi-session CD having the CD-ROM session; 
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10 (g) deformatting the DVD application read from the disc when the predetermined file 

11 system exists, to provide first deformatted data; and 

12 (h) decoding the first deformatted data to restore the A/V signals. 

1 19. The method of claim 18, further comprising: 

2 (i) deformatting a CD application which has been read from the disc if said step (e) 

3 determines that the CD is the video CD or the audio CD, or that the CD is the multi-session CD 

4 and that the CD-ROM session is an audio CD session or a video CD session, to provide second 

5 deformatted data; and 

6 (j) decoding the second deformatted data to restore the A/V signals. 

1 20. The method of claim 11, further comprising: 

2 (d) determining whether a disc is a DVD or a CD by analyzing a physical structure of the 

3 disc; 

4 (e) determining whether the disc is an audio CD by analyzing control information in a sub- 

5 Q area of the lead-in area of the disc if said step (d) determines that the physical structure of the 

6 disc corresponds to that of a CD, and playing the audio CD if the disc is the audio CD, and, 

7 otherwise, determining whether the disc is a video CD by analyzing TOC information; 

8 (f) analyzing video CD information on a first track of the disc and playing the video CD 

9 according to the analyzed video CD information if said step (e) determines that the disc is the 

10 video CD, and, if said step (e) determines that the disc is not the video CD, determining whether 

11 the CD is the multi-session CD having the CD-ROM session; and 

12 (g) analyzing the predetermined file system and reproducing DVD data if said step (e) 

13 determines that the disc has the physical structure of a DVD or if said step (f) determines that the 

14 CD is the multi-session CD having the CD-ROM session. 

1 21. A multi-session disc comprising: 
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2 a session in which a lead-in and/or lead-out area and a user area, each having a 

3 format according to a first format type, are distinguished; and 

4 information having a second format type according to a predetermined file system 

5 is recorded in the user area. 

1 22 . The disc according to claim 2 1 , wherein the first format type is a CD-ROM format 

2 and the second format type is a DVD format. 

1 23 . A method of recording on a multi-session disc divided into a lead-in area, a lead-out 

2 area and a user area, each having a CD-ROM format, comprising: 

m 3 formatting an audio/video signal stream in a DVD format according to a predetermined file 

= £'4 system for a DVD application; and 

yi5 writing the formatted audio/video signal stream to the user area. 

i 24 . An apparatus to record on a multi-session disc divided into a lead-in area, a lead-out 

s 2 area and a user area, each having a CD-ROM format, comprising: 

jj'3 a first formatter to format an audio/video signal stream in a DVD format according to a 

: S 4 predetermined file system for a DVD application; and 

O 5 a second formatter to write the formatted audio/video signal stream to the user area. 

1 25. An apparatus to reproduce data from a multi-session CD including a CD-ROM 

2 session in which a lead-in area, a lead-out area and a user area, each having a CD-ROM format, 

3 are distinguished, comprising: 

4 a differentiator to determine whether a disc loaded into the apparatus is a video CD, an 

5 audio CD, or the multi-session CD having the CD-ROM session; 

6 an analyzer to analyze whether a predetermined file system exists if the differentiator 

7 determines that the disc is the multi-session CD having the CD-ROM session; 
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8 a first deformatter to deformat a DVD application when the predetermined file system 

9 exists, to provide first deformatted data; and 

10 a first decoder to decode the first deformatted data to restore original A/V signals from the 

11 disc. 

1 26. The apparatus of claim 25, further comprising: 

2 a second deformatter to deformat a CD application which has been read from the disc if 

3 it is determined by the differentiator that the disc is either a video CD or an audio CD or that the 

4 disc is the multi-session CD and that the CD-ROM session is an audio CD session or a video CD 

5 session, to provide second deformatted data; and 

^ 6 a second decoder to decode the second deformatted data to restore the original A/V signals . 

yil 27. A method of reproducing data from a multi-session CD including a CD-ROM 

%2 session in which a lead-in area, a lead-out area and a user area, each having a CD-ROM format, 

y^3 are distinguished, comprising: 

s: 4 (a) determining whether the disc is a DVD or a CD by checking a physical structure of the 

y 5 disc; 

v %6 (b) determining whether the disc is a video CD, an audio CD or the multi-session CD 

Q 1 having the CD-ROM session step (a) determines that the disc is the CD; 

"~ 8 (c) analyzing whether a predetermined file system exists if said step (b) determined that the 

9 disc is the multi-session CD having the CD-ROM session, or if said step (a) determines that the 

10 disc is the DVD; 

11 (d) deformatting a DVD application stored on the disc if the predetermined file system 

12 exists, to provide first deformatted data; 

13 (e) decoding the first deformatted data to restore original A/V signals from the disc; 

14 (f) deformatting a CD application which has been read from the disc if said step (b) 

15 determines that the disc is either the video CD or the audio CD, or that the disc is the multi- 
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16 session CD, and that the CD-ROM session is an audio CD session or a video CD session, to 

17 provide second deformatted data; and 

18 (g) decoding the second deformatted data to restore the original A/V signals. 

1 28 . An apparatus to record data on a physical layer of a multi-session optical disc which 

2 is divided into a lead-in area, a lead-out area and a user area, each having a first format type, 

3 comprising: 

4 a first encoder to encode received audio and/or video signals into a second format type to 

5 provide an A/V stream; 

6 a first formatter to format the A/V stream according to a predetermined file system for a 
!SS 7 application of the second format type; and 

: Q 8 a second formatter to write data formatted according to the predetermined file system to 

9 the user area, to format data for the lead-in area and the lead-out area according to the first format 

tlO type, to write the data formatted according to the first format type to the lead-in area and the lead- 

=011 out area. 

% 1 29, A multi-session CD comprising: 

y 2 an audio session; and 

□: 3 a CD-ROM session, including a DVD application. 
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Abstract of the Disclosure 
A multi-session disc having a digital versatile disc (DVD) application session, a 
recording/reproducing apparatus, and a recording/reproducing method, are provided. In this 
multi-session disc, which has a compact disc read only memory (CD-ROM) session, a lead-in 
area, a lead-out area and a user area, each having a compact disc read only memory (CD-ROM) 
format, are distinguished and digital versatile disc (DVD) application according to a predetermined 
file system is recorded in the user area. Therefore, the disc can be used for a music video or a 
presentation which requires a short reproduction time using a low-priced CD. Also, general CD 
players can reproduce audio information in an audio CD session, DVD players can reproduce a 
DVD application in a CD-ROM session, and audio CD players, which support a multi-session CD, 
can reproduce a DVD application as well as audio information. 
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